Zygotylenchus gansuensis n. sp. is described and illustrated from the rhizosphere of jujube (Zizyphus jujuba Mill.) based on morphology and molecular analyses. This new species is characterized by a low and flattened labial region with three annuli, stylet 14.1±0.5 (13.0-14.9) μm long, deirids absent, five lateral lines in the vulval region, pharyngeal glands overlapping ventrally or ventrolaterally, V = 56.4±1.6 (54.0-60.8), indistinct spermatheca, subcylindrical tail with smooth and rounded terminus, and males absent. Molecular analyses show that the species has unique partial SSU, LSU D2D3 and ITS rRNA sequences. Phylogenetic relationships of Z. gansuensis n. sp. with other nematodes in Pratylenchinae are analysed using SSU and LSU D2D3.
Introduction
proposed the genus Zygotylenchus with a new species Z. browni Siddiqi, 1963 ; this species was later synonymized with Z. guevarai (Tobar-Jiménez, 1963) Braun & Loof, 1966. In the same year, two other species, Pratylenchoides guevarai Tobar-Jiménez, 1963 and Mesotylus gallicus de Guiran, 1964 were described (TobarJiménez 1963 , de Guiran 1964 . Tarjan and Weischer (1965) later suggested that these three species were the same and synonymized the genera Zygotylenchus and Mesotylus de Guiran, 1964 with Pratylenchoides Winslow, 1958 . But Braun and Loof (1966 considered Pratylenchoides to be different from Zygotylenchus (syn. Mesotylus), supporting Zygotylenchus as a valid genus. De Guiran and Siddiqi (1967) agreed, citing differences in the basal part of the pharynx as a basis for separating Zygotylenchus and Pratylenchoides.
The genus Zygotylenchus is morphologically similar to the genus Pratylenchus Filipjev, 1936 except in vulva position and number of ovaries. Both genera were placed in the subfamily Pratylenchinae Thorne, 1949 within the family Pratylenchidae Thorne, 1949 according to the classification of Siddiqi (2000) . At present, this genus includes only three valid species: Z. guevarai (Tobar-Jiménez, 1963) Braun & Loof, 1966 (syn. Pratylenchoides guevarai Tobar Jiménez, 1963 , Zygotylenchus browni Siddiqi, 1963 , Mesotylus gallicus de Guiran, 1964 and Zygotylenchus gallicus (de Guiran, 1964 ) Braun & Loof, 1966 , Z. taomasinae (de Guiran, 1964) Braun & Loof, 1966 and Z. natalensis van den Berg & Tiedt, 2003 (Siddiqi 2000 , van den Berg & Tiedt 2003 . Among these species, the type species Z. guevarai is widely distributed in Europe and Asia (Siddiqi 2000 , Urek et al. 2003 , Majd Taheri et al. 2013 , while the other two species are less commonly encountered. Z. taomasinae has been found in France and South Africa, and Z. natalensis has only been reported from the type locality in South Africa (de Guiran 1964 , van den Berg 1986 . In China, species of Pratylenchus are widespread, but Zygotylenchus species have not been reported to date.
During a survey of plant nematodes in the family Pratylenchidae conducted in China beginning in 2010, an undescribed Zygotylenchus species was isolated from the rhizosphere of jujube (Zizyphus jujuba Mill.) in July 2013. Morphological observations and further molecular analyses indicated that this species is different from any known Zygotylenchus species. Therefore, it is described herein as a new species, Zygotylenchus gansuensis sp. n.
the new species with the available ITS sequence of Z. guevarai (FJ717817, Palomares-Rius et al. 2010) at interspecific level showed divergence between 47.0-47.4%. A phylogenetic analysis was not conducted because of limited availability of comparable sequences.
Discussion
In China, the genus Zygotylenchus has not been reported to date, and the finding of Z. gansuensis sp. n. expands the geographic limits for this genus. Z. guevarai is a migratory endoparasite that feeds and reproduces in the root cortex, and induces large cavities (Vovlas et al. 1976 , Siddiqi 2000 . Whether Z. gansuensis sp. n. has the same parasitic behavior is still unknown. Preliminary attempts to raise a population on carrot discs failed, hindering further research on pathogenicity and host-parasite relationships of Z. gansuensis sp. n. on associated plants. Siddiqi (2000) summarized the diagnostic morphological characters for the genus Zygotylenchus. Except for five lateral lines in the vulval region [(four lateral lines in the diagnostic morhological characters of Siddiqi (2000)], the other morphological characters of our new species conform to diagnostic characters by Siddiqi (2000) . However, in some specimens of Z. taomasinae as decribed by van den Berg (1986), a fifth fainter and broken line was situated in between the two middle lateral lines. Therefore, Zygotylenchus may have both four and five lateral lines.
Interestingly, Z. gansuensis sp. n. and Z. guevarai do not form monophyletic groups in phylogenetic trees derived using SSU or LSU sequences, but instead show closer relationships with some Pratylenchus species. The paraphyly of the genus Pratylenchus had been proposed by several authors based on phylogenetic analyses inferred from SSU and/or LSU D2D3 (Al-Banna et al. 1997 , Carta et al. 2001 , De Luca et al. 2004 , Holterman et al. 2009 , Palomares-Rius et al. 2010 . It seems that Zygotylenchus may be a paraphyletic assemblage, as reported for Pratylenchus.
However, except in vulval position and the number of ovaries, there are no other significant differences in morphology between Zygotylenchus and Pratylenchus. Intriguingly, in some females of P. zeae, the gonads follow a developmental pattern of uterus didelphy up to the fourth-stage juvenile, the posterior remnant ovary being formed with some differentiated cellular tissue (Román & Hirschmann 1969) . In addition, a phylogenetic tree based on LSU D2D3 given by Majd Taheri et al. (2013) showed Z. guevarai was placed in the Pratylenchus clade. These results, in combination with the LSU D2D3 and SSU phylogenies in our study, suggest that Zygotylenchus may be a synonym of Pratylenchus, and the vulva position and number of ovaries may be not valid generic characters, as is the case in Xiphinema (Luc 1981) . Unfortunately, only limited DNA sequence data are available for the genus Zygotylenchus. As more sequence data become available, phylogenetic relationships should be reevaluated.
